The national parks in Vietnam are protected areas in the national system of special-use forests created to protect natural resources and biodiversity. In order to improve the effectiveness of management of national parks, the study assesses some current aspects of conservation and management of natural resources with respect to management plans, financial sources, staff, cooperative activities, causes of limited management capacity and threats to natural resources. Out of the total of 30 national parks, six are under the responsibility of the Vietnam Administration of Forestry (VNFOREST) and 24 national parks are managed by provincial authorities. It was found that most of the national parks have updated their management plans. Financial sources of funding for national parks mainly originated from the central and provincial budgets, with an average of 51% and 76% respectively. Fifty percent of national parks spent 40-60% of their total funding on conservation activities. About 85% of national parks' staff had academic degrees, typically in the fields of forestry, agriculture and fisheries. Biodiversity conservation was considered a priority cooperative action in national parks with scientific institutes. Major causes of a limited management capacity of national parks included human population growth and pressure associated with resources use, lack of funding, limited human and institutional capacity and land use conflict/land grab. Illegal hunting, trapping, poaching and fishing, the illegal wildlife trade, illegal logging and firewood collecting appeared to be the most serious threats to the conservation and management of natural resources. In addition to 
Introduction
National parks (NPs) are the areas established to protect natural biodiversity and the underlying ecological structure, support environmental processes and promote education and recreation (Dudley 2008) . The importance of NPs can be illustrated by their rapid growth around the world (e.g. over the last 14 years, their number has increased by over 30%, reaching 5,436 sites in 2017) (Chape et al. 2003, IUCN and UNEP-WCMC 2017) . As a symbol of national pride, NPs contribute to preventing the loss of biodiversity, maintaining the natural conditions and beauty of the landscape and ensuring the supply of ecosystem services (Schägner et al. 2016) .
In Vietnam, NPs are protected areas in the system of special-use forests (SUFs) which are intended to protect nature, including rare species, forest ecosystems and genetic resources. Other objectives include the protection of landscapes, cultural and historical sites and the provision of recreation and tourism (GoV 2010) . The first Vietnamese NP (Cuc Phuong NP) was established in 1962 (Vo Quy et al. 1996) . Since then, the number of NPs has increased from 16 (476,621 ha) in 2002 (cited by Rambaldi et al. 2001 ) to 30 (1,077,236 ha, reaching ca. 3% of the total land area) in 2012 (Figure 1, MONRE 2014) . According to the approved national planning system of SUFs up to 2020, Vietnam will have 34 NPs (1,166,462 ha, reaching ca. 49% of SUFs' land area and 4% of the total land area) (GoV 2014c). In 2015, the Government of Vietnam merged the two protected areas of the Du Gia Nature Reserve and Khau Ca Species and Habitat Conservation Area into a national park with a total area of 15,006 ha (GoV 2015) . The increasing number of NPs supports the conservation and sustainable development of significant natural ecosystems, landscapes, historical and cultural relics and endangered and rare species in the SUFs (GoV 2014c).
Concerning the governance of Vietnam's NPs, several ministries and agencies are involved in the protection process. The Ministry of Agricultural and Rural Development (MARD) and their provincial departments have overall responsibility for managing protected areas. MARD directly administers NPs with special nature conservation status or those with areas extending across more than one province (GoV 2010 (GoV , 2014b . Other NPs are managed by the Provincial People's Committees (PPCs) and their departments. In addition, each PPC is responsible for establishing and staffing the NPs' management boards, as well as allocating the capital and budget for them. The Ministry of Natural Resource and Environment (MONRE) is responsible for undertaking the state management for the biodiversity of protected areas (GoV 2008, IUCN and UNEP-WCMC (2017) 2014a). Together with MARD, the Ministry of Culture, Sport and Tourism guides and examines PPCs in the management of eco-tourist activities and promotes NPs as tourism destinations in the development of the tourism sector in Vietnam. However, in the context of the special-use forest system, the management and administration of pro-tected areas, including NPs, is fragmented and the division of responsibility between administrative levels is unclear (Nguyen KimDung et al. 2012 , VNFOREST 2014 .
For the conservation and management of protected areas, NPs suffer from lack of funds, as well as growing investments in infrastructure development (USAID 2013) . The funding for protected areas is unstable; it is derived originally from the state budget, but is channelled through central and provincial budgets, international donors and other funding bodies (e.g. ecosystem services) (ICEM 2003 , VNFOREST 2014 . In some NPs, the central and provincial budgets are just sufficient to cover operations and maintenance costs for protected areas (VNFOREST 2014) . The numbers and ability of staff available to manage protected areas are limited, as are those who can engage in biodiversity conservation (MONRE 2014) . Most of the leaders and staff in SUFs do not have any specialised knowledge about forests and biodiversity and have not undergone training in conservation skills (MONRE 2014) . As a result, building the capacity of the staff plays a crucial role in the effective and efficient management of the protected areas and in achieving conservation objectives.
Despite being ranked as the sixteenth most biodiverse country in the world (Butler 2016), Vietnam faces threats to its biodiversity conservation activities, as well as its protection of natural resources. These issues focus on land conversion, population growth pressure and over-exploitation of natural resources, environmental pollution, climate change and limited human resources (MONRE 2014) . In the protected areas of SUFs, VNFOREST (2014) has identified a range of pressures on natural resources, including illegal timber and non-timber forest products, illegal hunting and wildlife trade, grazing in protected areas, land grabbing and tourism.
The aim of this paper is to assess the management and conservation of natural resources in NPs of Vietnam. More specifically, various aspects of NPs were assessed with regard to their management plan, financial sources, staff, cooperative activities, limited management capacity and threats to natural resources. Different groups of NPs were also compared.
Methods
Surveys and interviews were used for the collection of data related to development and management of national parks in Vietnam. A survey method with a structured questionnaire was sent to management boards directly responsible for national park management in 30 NPs in Vietnam ( Figure 1) . In order to construct the survey questionnaire properly, a mixed-methods' approach was undertaken: a review of literature determining the context of management of natural resources in Vietnam's protected areas was performed (e.g. ICEM 2003 , USAID 2013 , MONRE 2014 , VNFOREST 2014 , followed by discussions with staff and management boards of NPs and then a survey questionnaire was pre-tested with six randomly-selected members of NP management boards.
After pre-testing the questionnaire and submitting comments, a structured questionnaire was developed with a total of 26 questions. This study was part of a wider tourism study in NPs of Vietnam and the survey questionnaire included questions focusing on conservation and management of NPs according to the following main subjects of interest: (1) the management plan, (2) financial sources, (3) NP staff (i.e. the number of staff, level of education and education background), (4) cooperative activities in conservation and management of natural resources, (5) causes of limited management capacity of NPs and (6) threats to natural resources (see Appendix 1). In this study, the NP management plan was formulated as a strategic overarching document regarding the management and development of the park in its current and envisaged future forms, in accordance with Thomas and Middleton (2003) . The updated status of NPs' management plans was then determined. The perceptions of the respondents concerning limited management capacity and threats to natural resources were rated on a five-point Likert scale ranging from one (strongly disagree) to five (strongly agree) with a score of three being intermediate (neutral) (Likert 1932, Clason and Dormody 1994) .
After contacting the heads of NP management boards in 30 NPs to explain the purpose of the survey, the questionnaire survey was sent by an e-mail; the survey itself was conducted between May and December 2016. This survey was also supplemented with phone calls to the respondents to ensure a high rate of response and to gain an insight into the questionnaire. During survey data collection, further data and information was collected through direct contact with NP units (e.g. Unit of Personnel and Administration, Unit of Planning and Finance, Unit of Science and International Cooperation), as well as provincial departments (e.g. Department of Agriculture and Rural Development) to collect data and information in order to support questions from questionnaire surveys. The final response rate to the survey questionnaire was 30/30.
Moreover, 21 interviews were conducted with randomly chosen members of NP management boards to validate questions of the survey and to gather more detailed information on conservation activities and management of NPs (see Appendix 2). Most of interviews were conducted via phone calls, while others were conducted face-to-face.
In this paper, all statistical analyses were performed using STATISTICA 12. Quantitative data were analysed using descriptive statistics. The independent samples t-test and Mann-Whitney U test were employed to compare differences between the two groups (McCrum-Gardner 2008) . These tests were applicable to the data as they allowed for comparison between two independent groups with different samples sizes. The Mann-Whitney U test was carried out for attitude scores, while the independent samples t-test was used for an interval-scale variable. In addition, results were considered significant at p-value ≤ 0.05.
Results

National parks' profile
The general characteristics of the 30 surveyed NPs are presented in Table 1 . The average size of a NP was 37,073 ha. Phong Nha -Ke Bang NP was the largest park with 123,326 ha (ca. 11% of the total area of 1,111,113 ha) and Xuan Thuy NP was the (Table 1) . Some NPs were also listed in the system of Marine Protected Areas.
The national park management plan
Of the 30 investigated NPs, the results showed that most of NPs (87%) had updated their management plans. In particular, 77% had management plans which had been updated by other management tools. Only four NPs (13%) indicated that their management plans had not been updated. The other management tools (e.g. plans, actions) used management plans coordinated and integrated within 23 NPs: two VNFOREST's NPs and 21 provincial NPs (Table 2 ). More than 50% of the updated management plans had integrated tools for the community-based forest management and regulations for scientific research activities (91%), planning and management of sustainable tourism and ecotourism (83%) and forest monitoring programmes (74%).
In the current context of socio-economic development, 90% of the 30 NPs indicated that their management plans offered sufficient protection for their development plan(s) for local communities and region(s). Only 10% identified that their management plans were not sufficient for protection because of confusing, conflicting and overlapping institutional and legal frameworks; in addition, a lack of coordination amongst agencies and communities that had a bearing on 7% of NPs; and the nonexistence of mechanisms or strategies to engage communities in the management of protected areas was identified in 3% of NPs. 
Financial sources in national parks
The financial sources of the total funding for conservation and management of NPs in 2016 are presented in Table 3 . The results indicated that sources of the funding were mainly derived from the state budget, i.e. a mean of 51% and 76% came from the central budget and provincial budget respectively. Support from organisations, funds from conservation programmes, revenues from forest environmental services and tourism activities contributed to the total funding for parks. In particular, in 87% of NPs, a mean of 9% of their total funding was obtained from tourism activities. The results revealed significant differences between VNFOREST's NPs and provincial NPs with respect to the central and provincial budgets and revenues from forest environmental services (Table 3) . Moreover, 50% of NPs used 40-60% of funding for their conservation activities ( Table 4 ). The results demonstrated that 66.67% of VNFOREST's NPs spent 60-80% of their funds in conservation activities. Meanwhile, in 46% of provincial NPs, 40-60% of funds were invested in conservation activities. 
National park staff
The total number of staff within the 30 NPs was 3,127, of which 80% were forest rangers who worked in forest protection stations and 20% in other positions such as administrative and service officers. Each of the 2,501 NP forest rangers administrated an average of 444.26 ha. The mean number of staff per park was 104 persons (SD = 74.87), while 83 persons were forest rangers (SD = 68.65) for each of the 30 NPs. A significant difference in staff numbers was detected between the two groups of NPs (Table 5) .
Concerning the educational level of staff, 85% working in 30 NPs had an academic education with graduates from colleges and higher education. On average, 88 NP staff had an academic education (in 30 NPs) while 37 had a non-academic education (in 13 NPs). In addition to the results, a significant difference was found between VNFOREST's NPs and provincial NPs with respect to the staff's academic qualifications (Table 6) .
For academic education, Table 7 shows the education background of staff in 30 NPs. NP staff mainly specialised in the fields of forestry, agriculture and fisheries, with approximately 74% of the total number of staff.
On average, 98 members of staff in VNFOREST's NPs had an academic education in the fields of forestry, agriculture and fisheries, but only 57 persons in the provincial NPs did so (Table 8 ). Significant differences were found between the two groups with respect to the educational background of 'forestry, agriculture, fisheries' and 'biology, ecology, environmental protection' (Table 8) . 
Cooperation in management and conservation of NPs
It was found that 77% of 30 NPs have cooperated with scientific institutes, e.g. universities and international organisations, in the management and conservation of protected areas. Biodiversity conservation and forest management were the most common cooperative activities observed in NPs, with 77% and 57% of all NPs in them (Table 9) . Similarly, 67% of VNFOREST's NPs and 79% of provincial NPs reported collaborative activities in biodiversity conservation.
Moreover, 83% of the 30 NPs indicated that their activities involved volunteers and schools in various nature conservation programmes/projects. These projects mainly concentrated on environmental education and training (70% of NPs), survey work and short work-experience placements (47%) and help with practical conservation tasks (43%). 
Perspectives on the conservation and management of NPs
The management boards of the surveyed NPs were requested to use a scale from 1 (strongly disagree) to 5 (strongly agree) to score their perceptions of the major causes of limited management capacity and threats to conservation and management of natural resources. Table 10 shows the major causes of limited management capacity for NPs: The highest average scores were obtained for 'lack of funding for the national park' (4.13) and 'population and resource use pressure within and around the national park' (4.74). The lowest average scores were found for focusing on hard infrastructure instead of conservation activities (2.53) and construction of infrastructure within the NP (2.63). The average scores for 'limited human and institutional capacity of the national park' and 'land use conflict/land grab' were equal at 3.60. NPs also dealt with 'overlapping and conflicting institutional mandates' (3.27) and 'lack of enforcement authority for national park management boards' (3.07). In these results, no significant differences were found between the VNFOREST's NPs and provincial NPs with respect to causes of limited management capacity for protected areas.
Concerning threats to natural resources in NPs, the highest average scores were found for 'illegal hunting, trapping, poaching, fishing' (4.23), 'illegal trade in wildlife' (3.93) and 'illegal logging, firewood collecting' (3.63), indicating that these were the main threats (Table 11 ). In particular, the highest average score for VNFOR-EST's NPs was 4.67 for 'illegal logging, firewood collecting', while the highest average score for provincial NPs was 4.21 for 'illegal hunting, trapping, poaching, fishing'. The only significant difference was detected between VNFOREST's NPs and provincial NPs concerned illegal logging and firewood collecting (U = 23, z = 2.51, p-value = 0.009). 
Discussion
The results of the study identify interesting aspects regarding the conservation and management of natural resources in 30 NPs in Vietnam. It was found that some NPs were still using outdated management plans. To protect an area over a given period of time, a documented management plan needs to set out the management approach and goals, together with a framework for decision-making (Thomas and Middleton 2003) . A comprehensive NP management plan is considered to be vital for the effective management of protected areas and should be accompanied by a number of other plans or related documents and tools, e.g. operational and conservation plans (Thomas and Middleton 2003 , Leverington et al. 2008 , Worboys and Trzyna 2015 , Spoelder et al. 2015 . NP managers should accept the need to establish schedules and procedures through periodic review and updating of management plans (Thomas and Middleton 2003) ; for example, they should revise and update their management plans within a set period (a five-year or 10-year period), during which they could forecast conditions and offer solutions to management challenges into the future. With an updated management plan, NPs could readily adapt to challenges in social and economic development at local and regional levels and protected areas would not be managed as 'islands' in isolation from their surrounding regions (McCuaig 2010). These findings indicate that updated NP management plans lacked the potential for integrating other tools and plans (e.g. buffer zone development plan). Many NPs lacked any integration of a biodiversity monitoring programme. In this context, confusion might result when determining biodiversity conservation priorities and effective management of natural resources, e.g. the success of activities taken to conserve or recover species and their habitats. The PARC Project (2006) also found that there was no adequate process for management planning according to conservation priorities in Vietnam's protected areas. In the concept of preparing management plans, if the status of biodiversity and other such natural values had been updated, NP planners and managers would perform adaptive management of trends in biodiversity, as well as of impacts on natural resources. Revising and updating the status of management plans within a set period (e.g. 10 years) would be an effective and efficient contribution to NP management and help managers of protected areas in creating a sound investment plan for their priority activities. The evaluation and ranking of objectives and priorities in management plans would allow capacities of NPs such as finance to be allocated. According to the present findings, 10% of NPs indicated that their management plans (i.e. outdated management plans) were not flexible enough to be adapted to current local and regional development plans; for example, 7% reported a lack of coordination amongst agencies and communities in management plans which influenced the effective management and conservation of natural resources. These findings suggest that the cooperation and support of local people is needed for the successful management of NPs. The preparation and development of management plans should gain the support of key stakeholders, particularly from local communities, who would assist in delivering these plans and contribute to the effective implementation of plans in protected areas (Mishra 1994 , Thomas and Middleton 2003 , Spoelder et al. 2015 ,
Regarding financial sources, these results showed that central and provincial budgets were crucial funding sources to cover the costs of NP management and conservation. Central and provincial budgets are derived from the state budget of the Government of Vietnam. This result was consistent with Emerton et al. (2006) , who stated that NPs in most countries were financed predominantly from state budgets. This was also the case with developed countries, e.g. about 69% of funding for Polish NPs in 2011 came from the public budget (Ministry of the Environment of Poland 2011) and an average of 88% of the Parks Service funding in the United States came from annual budget appropriations (Longley 2016) . Emerton et al. (2006) indicated that state budget allocations for protected areas in Vietnam ranged from US$3.0 to 3.5 million per year, an average of 0.1% of Gross Domestic Product and 0.5% of total public budget allocations. Although financial sourcing from state budgets was long-term and covered basic running costs of protected areas, including NPs, it was often insufficient to finance the entire scope of activities within protected areas (Athanas et al. 2001) .
In addition to the state budget, significant differences were found between the two groups of NPs with respect to central and provincial budgets (Table 3 ). The VNFOR-EST's NPs were mainly funded from the central budget, while the provincial budget supported provincial NPs. Provincial NPs received the central budget which was invested in infrastructure development projects, for example, offices and lodging facilities for staff or roads. In Vietnam, through the annual budgeting process, the Ministry of Planning and Investment was responsible for setting funding levels and negotiating budget allocations with sectoral ministries and provinces, including the state budget for NPs (GoV 2008c). As a result, the budgets for NPs were allocated annually and depended on the balance between the state and provincial budgets. Expenditure of the state budget for the VNFOREST's NPs was higher than for the provincial NPs as the state budget was estimated based on the number of staff in each NP (VNFOREST 2014). Provincial NPs generally had less access to funds than those managed by MARD (Emerton et al. 2012) .
Other important sources of funding for the NPs in Vietnam included support from domestic and international organisations, such as the German Society for Inter-national Cooperation and Japan International Cooperation Agency, as well as funds from conservation programmes: for example, the Vietnam Conservation Fund (Emerton et al. 2012 , USAID 2013 , VNFOREST 2014 . Despite being dependent upon short-term funding and projects, these sources contributed to significant amounts of financing for conservation activities, enhancing the management capacity of NPs and socio-economic development in buffer zones (VNFOREST 2014) . From these survey results, some NPs had valid support from organisations (10%) and funds from conservation programmes (17%). These results suggest that NP managers should enhance their ability to attract additional funding from agencies and organisations, for example, by creating and building a team with successful funding (Athanas et al. 2001) .
The Vietnamese NPs generated their own funds as revenues from forest environmental services and tourism activities. Drawing on the concept of payment for environmental services (PFES), NPs reported incomes from PFES payments from such sources as hydropower and water companies (Pham et al. 2013 , Traedal et al. 2015 . The development of 'innovative' financing mechanisms, such as PFES, provided increasing funding for NPs in biodiversity conservation and, at the same time, generated financial and economic incentives for local communities in buffer zones in protecting forests (Emerton et al. 2012 , Pham et al. 2013 , USAID 2013 .
Tourism, or rather nature-based tourism, could be a particularly effective tool in the conservation and management of protected areas and can bring direct and indirect benefits; for example, tourism not only generated funds for conservation but also shaped people's attitudes to the environment and natural resources (Emerton et al. 2006 , Eagles and Hillel 2008 , Balmford et al. 2009 ). Eagle and Hillel (2008) indicated that, despite a fall in the proportion of state budgets allocated to protected areas, revenues from tourism were increasing and it was clear that NPs in Vietnam could increase their share of funding from tourism-based activities. The present study reveals a significant difference between the two groups with respect to revenues from forest environmental services: i.e. VNFOREST's NPs reported a significantly higher revenue than provincial NPs due to the implementation of PFES in NPs; however, no statistically significant difference was found between the two groups with respect to revenues from tourism activities. The results of the interviews indicated that NP managers encouraged benefits from nature-based tourism development, particularly in the economic sphere. However, nature-based tourism was a competitive market and NPs had to offer high quality as well as unique environmental characteristics to succeed in tourism development. The results of the present study suggest that both tourism and forest environmental services were crucial in increasing the funds of NPs and in creating sustainable financial sources of funding for Vietnamese NPs.
The degree of investment for conservation activities in protected areas was reflected in the percentages of financial allocations. The results showed that NPs were interested in biodiversity conservation and had prioritised investment for conservation, e.g. 40-60% of funds were invested in conservation activities in 50% of NPs and 46% of provincial NPs, (Table 4) . In particular, all VNFOREST's NPs allocated more than 60% of their funds for conservation activities (e.g. conservation of species and habitat).
However, through interviews, it was found that the financial investment for conservation activities mainly depended on funding being provided to NPs and allocations of financial sources for NPs, indicating that financial allocations for biodiversity conservation in NPs could be changed over the years.
The number and quality of national park staff reflected the capacity of managerial organisation and were central to the success of the management of protected areas. Comparing data from VNFOREST (2014), the total staff size of 30 NPs grew from 2,783 in 2014 to 3,127 in 2016, an increase of 12%. However, it was found that the mean value of land being managed by each forest ranger was 444.26 ha, which was lower than Government guidelines: According to the Government of Vietnam, each forest ranger had to manage 500 ha of protected area (GoV 2010) and so the current number of rangers was deficient and NP managers were obliged to increase their number. VNFOREST's NPs were found to have significantly higher numbers of staff and forest rangers, significantly more highly qualified staff than the provincial NPs. Although 85% of NP staff reported completing an academic degree, the educational background of these staff focused on the field of forestry, agriculture and fisheries (74%), of which 84% of these fields were forest rangers. These findings demonstrated a restricted field of expertise across the group of NPs, e.g. 5% of staff reported academic education in the fields of Biology, Ecology and Environmental protection. The VNFOREST's NPs had significant higher numbers of staff than provincial NPs with qualifications in 'Biology, Ecology, Environmental protection' and 'Forestry, Agriculture, Fisheries'. In total, these results reveal that VNFOREST's NPs have a higher quantity and quality of staff than provincial NPs.
These results found biodiversity conservation in areas associated with nature protection and NP management, such as the conservation of endangered, rare species and their habitats, to be a priority area for cooperative action with scientific institutes. This demonstrates that the priority of NPs is biodiversity conservation. In addition to cooperative activities, there were organisations (specifically international and non-governmental organisations) whose interventions which aimed to promote biodiversity conservation and the management of natural resources in Vietnam (see USAID 2013) . Various cooperative activities contributed to enhancing the capacity of NP staff both directly and indirectly and were able to raise financial resources for NPs. Most of the NPs (83%) also involved volunteers and schools in their nature conservation projects, particularly in environmental education and training activities. This finding was consistent with previous studies that volunteers played an increasing role in nature conservation (Wearing 2001, Halpenny and Caissie 2003) .
The limited management capacity observed in NPs was attributed to the need for NP managers to deal with the human population growth and the pressure placed on protected areas by resource use (an average score of 4.47). In Vietnam, ca. 31% of population live in or near forests and depended for some part of their subsistence on forest resources (GoV 2005) . More than 80% of protected areas were inhabited and the populations in their buffer zones were increasing (PARC Project 2006) . The rapid population growth near protected areas was one of the main causes for the loss of biodiversity identified in the country (GoV et al. 2010) . Through interviews, it was found that the livelihoods of local communities living within and around most of the NPs heavily depended on agricultural activities (e.g. cultivation and livestock rearing) and the extraction of forest products (e.g. collection of non-timber forest products). The human population growth and livelihoods of local communities were also major threats to natural resources and NP management (Nguyen Huynh Thuat and Yen Hoang Mai 2013 , Le Quy Minh 2013 , Duong Van Hung 2013 .
Strong dependence on the state budget resulted in a lack of sufficient funds for protected areas and limited management capacity for NPs. Even in some NPs, funds only covered full operation and maintenance costs (ICEM 2003) . The funds for protected areas tended to be concentrated more on infrastructure development and, to lesser degree, on operations and maintenance, than on investing in conservation activities (ICEM 2003 , Ha Thi Mung and Tuyet Hoa Nie Kdam 2008 , VNFOREST 2014 . Facing situations with insufficient funds, it was difficult to implement long-term commitments in conservation and management of protected areas, as well as maintaining the existing condition of NPs.
Limited human and institutional capacity of NPs and the incidence of land grab, both with a mean score of 3.60, were barriers reported by NP managers. This finding was consistent with previous reports that NPs had to contend with human resources problems, such as a lack of quantity and limited quality of staff working for biodiversity conservation, as well as addressing forest environmental services and nature-based tourism, international cooperative activities and publicity and education for communities (MONRE 2014 , VNFOREST 2014 . This was reflected in the ratio between the educational fields of the employees being biased towards the fields of Forestry, Agriculture and Fisheries (Table 7) . Land use conflicts and land grabbing occurred on NPs because of the presence of overlapping boundary phenomena (VNFOREST 2014), forest conservation policy and disjunction between the objectives of conservation and the livelihoods of communities (To Xuan Phuc 2009, Nguyen Huynh Thuat and Yen Hoang Mai 2013) .
In the context of management and organisation structure, NP managers indicated some overlapping and conflicting institutional mandates (with an score of 3.27). As discussed by Nguyen KimDung et al. (2012) and VNFOREST (2014) , no clear division was found between functions and tasks for managing NPs, especially provincial NPs, with the areas of responsibility being overlapping, fragmented and unclear. For example, although the provincial Department of Agriculture and Rural Development received technical instructions from their national line ministries and manages the expertise and professional work of the NPs, they were however accountable to the Provincial People's Committee. Both MARD and MONRE had a mandate to manage NPs but with different institutional objectives such as biodiversity conservation (GIZ and MARD 2012, USAID 2013) . The responsibility for NPs with other designations, such as marine protected areas, Ramsar sites, ASEAN Heritage Parks and UNESCO Biosphere Reserves, was divided between MONRE, responsible for conservation and protection of wetlands, AHPs, UBRs (GoV 2003 , MONRE 2004 , GoV 2017 and MARD, responsible for developing the system of MPAs (GoV 2008); in addition, MARD maintained control for protection of these protected areas. The Ministry of Culture, Sport and Tourism together with MARD had the responsibility for managing cultural, historical and environmental sites (e.g. NPs as UNESCO World Heritage Sites) and developing the country's tourism strategy and promoting tourism in the NPs (GoV 2013). The lack of enforcement authority for NP management boards influenced the capacity of NP managers (a mean score of 3.07). This finding was consistent with that of the PARC Project (2006), which noted that management boards had not been given the authority and support required to effectively carry out their duties. The authority and responsibility of management boards were unclear and there was no guidance on board structure.
The focus on hard infrastructure and the construction of infrastructure within protected areas resulted in limited management capacity for NPs. Except for office buildings, 11 out of 30 NPs had a lack of necessary infrastructure (e.g. facilities for scientific research, tourism service and environmental education centre) (VNFOREST 2014) . Infrastructure in NPs should be upgraded to support managerial activities by, for example, the provision of office buildings. The PARC Project (2006) found that more than 60% of the state budget for protected areas went to infrastructure development, particularly in chronic underfunding of protected areas under the jurisdiction of Provincial People's Committees (USAID 2013). Infrastructure construction within NPs (e.g. roads, dams and dykes) led to an adverse effect on ecosystem functions, increasing human access and habitat fragmentation (USAID 2013 , MONRE 2014 .
Regarding threats to NP natural resources, the highest average score (4.23) was awarded to illegal hunting, trapping, poaching and fishing. This was consistent with Nguyen (2009) , who noted that illegal hunting appeared to be the most serious threat to wild cattle in Cat Tien and Yok Don NPs. With demand for wildlife and wildlife products and pet trade expected to increase, pressures on illegal hunting, trapping, poaching and fishing were increasing and were threatening the existence of species and conservation of biodiversity in NPs (MARD 2003, Nuwer and Bell 2013) . Species populations, particularly those of endangered species, had been continuously declining as a consequence of illegal hunting (Nguyen Manh Ha et al. 2007 ) and this decline in some cases was responsible for the extinction of species (Bennett et al. 2002) , such as in the case of Javan rhinos in Vietnam (Baraniuk 2016) . With a mean score of 3.93, the illegal trade in wildlife was the second most serious threat to many species in NPs and undermined efforts to protect natural resources. Nguyen Manh Ha et al. (2007) indicated that the number of illegal trade and violations of wildlife trade had been recorded as very high in provinces and regions of Vietnam. The illegal wildlife trade has continued unabated. Vietnam was a thriving wildlife market and an important crossroads for the illegal wildlife trade from South-East Asia to neighbouring countries (Nguyen Van Song 2008) . Additionally, major sources of illegal wildlife trade are protected areas or NPs.
Illegal logging and firewood collecting were the third serious threat in NPs, even the most serious threat in VNFOREST's NPs (an average score of 4.46). The limited amount of forest cover and the high demands for timber and wood products played a large role in encouraging illegal logging in Vietnam (McElwee 2004) . In particular, Vietnam was one of five principal suppliers of illegal tropical hardwood in the AsiaPacific region to China's wood imports (Jiao 2016) . Illegal logging had a negative impact on NPs, affecting the native environment and the species within them, as well as resulting in economic and social consequences. The practice resulted in biodiversity depletion, soil erosion and enhanced carbon dioxide emissions (Humphreys 2016) .
Moreover, the illegal harvesting of non-timber forest products (NTFPs) (e.g. medicinal plants, honey bees and bamboo shoots) threatened the natural resources of the NPs. As commercial demand increased, harvesting rates intensified and over-exploitation of NTFPs occurs, wrecking the ecology, biodiversity and habitats of species. For example, honey was collected for both local utilisation and commercial sale and this practice had been the cause of forest fires which threatened the conservation of species in Pu Mat NP (Luu Tuong Bach and Rawson 2011).
Environmental pollution had an influence on an ecosystem, biodiversity losses and degradation of NPs. For example, water pollution could lead to the destruction of natural habitats (MONRE 2014) . Environmental pollution occurred due to anthropological activities in NPs' buffer zones and overheated economic development (Haneji et al. 2014, Khai and Yabe 2014) . The rapid development of industries and an increase in shrimp farming resulted in biodiversity losses in wetlands such as Tram Chim NP (Khai and Yabe 2014) .
Land use change, existing and planned routes, having the same average scores of 3.07, threatened biodiversity and natural resource management. The conversion of natural forests and wetlands to other forms of land use (e.g. agriculture and aquaculture, industrial plantations, construction land) has led to fragmentation of ecosystems and natural habitats and contributed to the degradation and loss of biodiversity (MONRE 2014, Khai and Yabe 2014) . Existing and planned routes increased access to protected areas and added to the fragmentation of forests, wetlands and other isolated natural habitats (USAID 2013). For example, the construction of Cam Lo -Tuy Loan highway, a section of the Ho Chi Minh Trail, crossed the core zone of Bach Ma NP (with a total of 9 km and 49 ha of forests) (Vietnam News 2016) , influenced biodiversity losses and habitat fragmentation. In many cases, routes are implicated in the illegal trade of wildlife and logging (McElwee 2004 , Nguyen Manh Ha et al. 2007 .
Developing dykes, canals and hydroelectric/dam projects had an impact on the loss of biodiversity resources in NPs, such as habitat loss and fragmentation (CarewReid et al. 2010 , USAID 2013 . Illegal mineral exploitation appeared to be a threat to the environment and conservation of wildlife in some areas of NPs such as illegal gold mining activities in the Pu Mat and Chu Mon Ray NPs (Luu Tuong Bach and Rawson 2011, Dinh Chieu 2017) . Mineral exploitation in NPs' buffer zones affected the ecosystem and habitat of species. For example, illegal sand mining, upstream of Dong Nai River, the Cat Tien NP's buffer zone, has affected the natural flow of water into the river, causing landslides and soil creep and has had an adverse influence on animals in the park with noise and air pollution (Dinh Du et al. 2017) .
Despite scoring 2.77, tourism development could be a potentially important threat to natural resources in NPs. Nature-based tourism might have negative impacts on protected areas, affecting both the environment and species within them (Steven et al. 2011) . Increasing numbers of tourists could threaten the fragile ecosystems of NPs with, for example, their accompanying increased accumulation of waste (Nguyen Huynh Thuat and Yen Hoang Mai 2013) . The development of tourism infrastructure influenced environmental degradation and habitat fragmentation (Nguyen Huynh Thuat and Yen Hoang Mai 2013, Duong Van Hung 2013) . In addition, the lack of a tourism development plan could threaten the sustainability of NPs (Le Quy Minh 2013). On the other hand, tourism might also have a considerable potential for raising funds for NPs, therefore contributing to biodiversity conservation and management of natural resources (Athanas et al. 2001 , Emerton et al. 2006 , Eagles and Hillel 2008 , Balmford et al. 2009 Schägner et al. 2016 ).
Conclusion
Vietnam's NPs function within the system of special-use forests, which is considered the backbone of the national strategy for nature protection in the country ( These findings identify some challenges faced by the conservation and management of natural resources in 30 NPs, including six VNFOREST's NPs and 24 provincial NPs. The results showed that about 87% of management plans of NPs had been updated. Financial sources for NPs mainly came from the state budget and most of NPs spent about half of their funds on conservation activities. Despite principally depending on the state budget, NPs had opportunities for increasing funding for their conservation and management; for example, NP managers could increase their own funds from nature-based tourism development. Also, having varied sources of funding could help NP managers in their management decisions and ensure the effective implementation of long-term commitments in conservation activities and natural resource management.
Most NPs' staff were found to have academic degrees. However, this educational background was found to offer little variety across disciplines. Hence, NP managers should continuously concentrate on the development of human resources, including the quantity and quality of staff for undertaking the assigned tasks effectively. In Vietnam's NPs, biodiversity conservation was a priority cooperative action with scientific institutes.
The present findings indicate the most common causes of limited management capacity of NPs to be (1) the pressure placed by the human population growth and resource use pressure within and around protected areas, (2) the lack of funding, (3) limited human and institutional capacity and (4) land use conflict/land grab. These results also indicated that (1) illegal hunting, trapping, poaching and fishing; (2) illegal wildlife trade; and (3) illegal logging and firewood collecting were regarded as the most serious threats to natural resources in NPs. Significant differences were also found between the VNFOREST's NPs and provincial NPs with respect to financial sources of funding (the central and provincial budgets, revenues from forest environmental services) and staff. Except for the threat of illegal logging and firewood collecting, no significant differences were detected between the two groups with respect to causes of limited management capacity and threats to natural resources.
Further research can build upon the findings of this study to seek solutions and strategies for effective management of NPs. The findings of this study partly may provide useful information for protected area planners, managers and policy makers, as well as researchers and allow them to more effectively manage and conserve the biodiversity of Vietnam's NPs. It is hoped that this study will support the effective management of NPs and the sustainable management of natural resources and biodiversity protection in Vietnam. 
